Transl ation Method and device for nodifyi ng nessages of nodul ar
structure 5 The invention relates to a nethod and a device for nodifying
nmessages of modul ar structure, which,can be transntted via an

el ectroni c nmessage transm ssion system 10 It is already known from DE
101 39 068 Al, that a sequence of commands can be generated

aut omat igal 1y fi9r. 8 hierarchically-constructed comand structure. For
this purpose, a conplete set of possible commands is initially 15
generated by storing all possible branches through the individual |evels
of the hierarchy as_individual commands. Each conmand corresponds to a
path frdfRHRd Fd IR FHe ML VRS 3RIRReOhi BPARLAY. The

i ndi vi dygl,. sammnds generated in this manner are then 20 arranged in a
random sequence, wherein repetitions of an individual command are
permstted This sequence of individual commands is then supplied, for
exanpl e, to a neasuring device, which works through, 25 the comrands

successiRel YNVt Ay St 61 0r° Gt AR S WiriHg ¥ eCThpP efhitation of a
Processi g r %{;&{%%ﬁée%ne'}gﬁ A BN | L& sequence,pf - ndl yi gyal commands

IS systenatlcgl In order to determne the chain of

i ndi vi duadareenrtards , viwhizoh clausedbtihe rsystem erransmBOs Tove 1 ndi vi dual
commands are not nodified in thenselves during this process. The
procedur’® dé&cribed is only suitable for systens, which process

i ndiyi dual commands. It allows a limtation 2

It is already known from DE 101 39 068 Al, that a
sequence of commands can be generated automatically for a
hierarchically—-constructed command structure. For this
purpose, a complete set of possible commands is initially

15  generated by storing all possible branches through the
individual lewvels of the hierarchy as individual
commands. Each command corresponds to a path from the
highest to the lowest level o¢f the hierarchy. The
individual commands generated in this manner are then

20 arranged in a random seguence, wherein repetitions of an

individual command are permitted

This sequence of individual commands is then supplied,
for example, to a measuring device, which works through

25 the commands successively. If a system errcr occurs
during the implementation of a processing run of this
kind, the entire sequence of individual commands is
systematically shortenaed, in order to determine the chain
of individual commands, which caused the system error.

30 The individual commands are not modified in themselves

during this process.

The procedure described is only suitable for systems,

which process individual commands. It allows a limitation



to a smaller nunber of individual commands, which are, however, already
present a priori in the original commnd chain. It is not possible to
generate an individual comand and/ dr an i ndi vi dual nmessage with the
system 5 proposed. However, the developnent of end systens, which
operate accordln?%to t he_ S| eferenc ire ither a

o re
nodi fi cat?oh DFEthis RIABEDrO %ﬂé?égPé SPmmﬁQag'iW iidd&l® ‘commands.

10 The objgcleof ébﬁeé@)\/ £é§@ntsat rREevi dg @h@ewegl@ﬁq gondMice for
nodi fyi ng messages of | ar structure capable of transm ssion via an

eIectronmmanmsségelstmehspmsslbhesyeteﬁnEWhtehaalho@evad@@dvenlent
generation an i,fication.of S es Wt ructure specified 15
for the ﬂ%@@%@% ﬁﬁ{%ro% e%?d?glgeﬁieagﬁsﬁgetHetﬁe?hSdsgéégFﬁlng to the

i nventi qpr-&so £led | ne@lwé@eﬁl atmaldéﬁgl@%mEHE devieg sgeeardi ngntiert he
invention as specified in claim17. 20 Clains 18 and 19 relate to a

correspdnurngt@o®®®@edln®rbgreh¢ @ﬁIIeeéﬁaﬁnvzomﬁébétegegulaeeonputer
softmare r oduct gordin to.c d_cl ai géness ge, for 25

exanpl e, S he % ahshPEt b Pet TR’ t l? %éP 8t ﬁnqﬁg?ra PBr 8hce nodel, is

first ready] nindhei shductsrRanaaderlying this nmessage is determ ned from
the read-in nessage. By determning the structure underlying the

nessage, it is possible to determ ne which nodifications 30 are feasi bl e

in solute terns, fo e respective. %ructura unlt eve
L oo rE OB 1O LE LERRReLaN "o SR B RE Rl R E DR & i gt e
struct ur@dvide tfés mddeny 5ed actedafeomthaecreadri prrassage and the 3

nodi fications feasible for this selected structural unit
capable of transmission via an electronic message
transmission system, which allews a convenient generation
and modification of messages within a structure specified

15 for the message.

This obiect i1is achieved by the method according to the
invention as defined in claim 1 and by the device
according to the invention as specified in claim 17.
20 Claims 18 and 19 relate to a corresponding computer
program, while claim 20 relates to a computer software

product.

According to claim 1 and claim 17, a message, for

25 example, as transmitted between two layers of an 0OSI
reference model, is first read in. The structurse
underlying this message is determined from the read-in
message. By determining the structure underlying the
message, it is possible to determine which modifications

30 are feasible in absolute terms for the respective
structural unit for every structural unit, from which the
complete message is built up. A single structural unit is

then selected from the read-in message and the



are determ ned and di splayed on a display device. An intentional

nodi fication to the sel ected structuggl 5 unit is then read in and its
validity with respect to the structure of the nessage as a whole is
checked. Modifications, which are, in principle, valid for an

i ndi vi dual .structural unit,, but which, in the context aof nessage,

woul & | RBCT 6 BT PREgLPAr HeSsAHe. TaAR BELLS BrovRtiS 177 X MTa: manner .
because grkysstebmimdif keat Horslat/edacst kuetiwpala wWiidvidsi ch are
recognised in the check as valid for the structure of the nmessage, are

i npl emented. The conpl ete nmessage nodified in this manner is then issued

.15 _Th [ [ ' I
R e e e

partigul aphty advantageedd, ihf zadr eak massageyi si20 reathddt as tihe: basi s
for generating a new nessage by nodification. In this context, a rea
message PSrughdeesfPeobNEoNABEATE ABssayBol@hiéhChieggdor ecedi ng test  of

the end 533 pnLLepresent edohy the. OBl pidel oyves  actyially generated and

stored inits so-ca i's’message’i’s recogni sed by a
devel opeinasvigassattyectaraanunceyur bungwadear, ihhehet kendevel eper can
carry out nodifications to the nessage, without having to re-structure
the enti®enfesdage Wthdalfailt OnfBr aFERPEARFYE€SASHFuctEd & uct ur al

uni t g, ﬁf’a#ﬁﬁté@em3gh9§%gﬁﬁé9??bgﬁﬁﬁ%ét Sﬂlyngh%sm%ﬁ%%afﬂronas further
test run. IS procedure is particularly suitable for inplenmenting
rel ati vety snmattuoodrfi catiopswdiuchngreheecdgrékepnent take aheerxd system
operated according to the CSl refer%nce nodel . 4
as valid for the structure of the message, are
implemented. The complete message modified in this manner
is then issued as a new message.
15
The measures listed in the dependent claims relate to

advantagecus further developments cof the invention.

It is particularly advantageous, if a real message is

20 read in as the basis for generating a new message by
modification. In this context, a real message is
understood to mean a message, which, in a preceding test
of the end system represented by the 03I model, was
actually generated and stored in its so-called “log

25 file”. If this message 1s recognised by a developer as
causative for an occurring error, then the developer can
carry out modifications to the message, without having to
re-structure the entire message with all its
hierarchically-constructed structural units, and use the

30 new message generated in this manner for a further test
run. This procedure is particularly suitable for
implementing relatively small modifications during the
development of an end system operated according to the

0ST reference model.



At the start of a devel opnent, however, no real nessages, which are
transmtted within the system between the individual |ayers of the CS
ref erence nodel, are 5 avail able yetA'At this stage, it is therefore
necessary to generate conplete, new nessages. For this purpose,
according to a further advantageous devel opnent, it is possible to read
in a basic nmessage froma databank, so that the ultinmately-required

nessage gan-he 9§Q§£aé§dabMeﬂthBﬁﬂé'ﬁtQath@%efaﬁ the retnuetdyalgdni ts of
the basic mnmessages. The structure of the nessage, within mhlé% t'’he

nDdlflcathﬁh zam beanapleredt edLhis ﬁhéréﬁ@ﬁ@md@?§W@ﬁ@edfmby drawi ng on

a basic ch is read._in iven _data bank correspondi ng
to the p?% %%?ﬂﬁ§2 Y855y fgp%n9ggaga%an §“Cah™ e%ﬁrovﬁded for

di ff ey entvaProbosol st . Mar eoNes, sthgks a@dvant ageeusote @iesflsa
structure of the read-in nessage graphlcallé, so that it is 2
i medi at'epygevedeht €omPhetdevefpErSSAEPER SPrushdraPurmpeise of the

ressage LS.SULENLY bekng, modi Lhed, Theo easaae and s l ructure are

dlsplayed ha s manner réesentation a’filetree, so

t hat thepodatlhve dual r@a@rﬂmCﬁlbabltEMébSana themmassagabeak,be25
di stingui shed fromone another by appropriate indentation. In this
cont ext , Litde %@?u%%ﬁ%@a?%lyaﬁ%%%%é@@oﬂ@ﬁ?aﬁﬁe§éﬁt@8 PRNGrRitest b ndow of

a di 5pl gy, q fyégﬁjko;gg thatna stryctyrgh ynit db%pkﬁgggase the first

wi ndow can be nar using an appropriate selection means, such as a
conputerm@@ys@esThEhst$Utmutateuafttharhedsagethelthﬁﬂtw%ﬁﬂdOWh@lIoms

vari ous nDdlflcatlons or functions, which are dependent upon each narked
struct ur®y hﬁ}@at;%@seg%%pp% 1@m%§%eﬂ59d5 is therefore determined

by drawing on a basic message, which is read in from a
given data bank corresponding to the protocol used.
15 Different databanks can be provided for different

protocols.

Moreover, it is advantageous to display the structure of
the read-in message graphically, so that it is

20 immediately evident to the developer, which structural
unit of the message is currently being modified. The
message and its structure are displayed in a similar
manner to the presentation of a file tree, so that the
individual hierarchical levels of the message can be

25 distinguished from one another by appropriate
indentation. In this context, the structure is
advantageously presented in a first window of a display
device, so that a structural unit displayed in the first
window can be marked using an appreopriate selection

30 means, such as a computer mouse.

The structural unit marked in the first window allows
various modifications or functions, which are dependent

upon each marked structural unit. For exanple, there may



be el enents of the nessage, for which a paraneter nodification can be

i npl enented, for which purpose, the evel oper nust enter a correspondi ng
al phanuneric value. Qher elenents dallow the adoption of one or nore 5

- structural units mhich are subordinate in the hierarchy The options

resultin % ug%urg Easele%%%dw% wthe basis . of a marking in
the first® M/are di Sp ayea n’a Second mnnd W. déveloper can

then i npheaenichbeonsehachbeonnpl cpeadetior fore e hAedi bucz@tds@)s wand/ or the
entry 10 of values in the second wi ndow. After inplenentation of the

entry and?veleper seReet #BReFna FRELEERERA L MINAd W A NESHI@ fiadatd-on, whi ch
I's then (%gh(g?r éﬁf‘?“éggow' éhghs%gglg{i egard tots validity 15

withint ure of € nmessage ol e. Since a structural unit
of a yi V§ﬂrihcyp@r§]inuﬁiﬁﬁld Mh]ihhohher subsupenaredi Aat e het huetraralhyunits in
different hierarchical |evels and/or different contexts, a nodification
f easi bl eTN¢ nOPF 1 HeF pr s fbF 1Al sEPHcPUPAFUGARE2df VR LG veheyse 98 not 20

necessarthy Bos0s VALl g fOLkiNg shl eRLCE S EU%&HH% uni.t di g5k mple, it

may be that given nodificatio are ossible, in inciple, for a
sel ect edistausécwadl wimddy. bnhendéveabpdrfoanthEepanmpduh&htSKMHcture of

the conplete pessage, fromwhich the structural unit to be 25 nodified,
i s sel ect2HECTIOR ChsRrofCtRATEIRFAITBEE HiS2LERBS A8GEPEpErei 78 fi ed by

neanﬁ)ofog 991u§§pp@dtﬁg diabeg b9Xewin which a possible or anticipated
nodi fication can be explicitly I'isted. 30 A preferred exenplary

enbodi ment of the nmethod according to the invention is explained in

t det ai | the b f h d Th d
oLeater Setawl felougr,cbe SESLReclyl oo diam sty he diavipag ere o

the second window, the modification, which is then to be
implemented, is checked with regard to its wvalidity

15 within the structure of the message as a whole. Since a
structural unit of a given type can stand with c¢ther,
superordinate structural units in different hierarchical
levels and/or different contexts, a modification feasible
in principle feor a structural unit of a given type is not

20 necessarily also valid for the selected structural unit.
For example, it may be that given modifications are
indeed possible, in principle, for a selected structural
unit, but not wvalid fer the particular structure of the
complete message, from which the structural unit to be

25 modified, is selected. If a case of this kind occurs, the
developer is notified by means of a corresponding dialog
box, in which a possible or anticipated modification can

be explicitly listed.

30 A preferred exemplary embodiment of the method according
to the invention is explained in greater detail below on

the basis of the drawings. The drawings are as follows:



structure of a nessage of nodul ar structure; Figure 2 shows a tine
sequence for several generations 5 of nessages; Figure 3 shows a bl ock
circuit diagram of the nethod accor%ing to the invention; 10 Figure 4
shows a screen shot for selecting a real nmessage using a
nmessage- anal ysis device; Figure 5 shows a screen shot with functions
depondent: 4Ren £ Strustylal bbklaacld ELOUERLG.ShEWeE screen shot for
sel ecting data ban or a new nessage; Figure SAows a screen shot
for selecting a basig¢tr20tuessageafinessagdava hadklaki gurecdushkows a
screen shot wth a selection list for nodifications of a selected
structural unit; 25 Figure 9 shows a screen shot with a further

sel ectiop; lpstyfor mpdjfi ga{arﬁéissg&u@néel ect-edegtruct g@%ler%iitdnsﬁ gure
10 shows a” screen shot tor selecting an output 30 of new nessage;
Figurse 11 shows a scokEemeshatestth a warni ng nessage; 7 Figure 12 shows
a screen shot for determ ning a conparison criterion; and Figure 13 shows
a screen shot for deternmning another 5 conparison criterion. Before
descri bi g A of eat ey ged ah |1 hex met hod: acgording okorhhepbryention for
generating nmessages of nodular structure, thé structure of a nessage of
modul ar 10 structureawdidingstobehexphaenedoby way of exanple with
reference to Figures 1 and 2.

10 Figure 4 shows a screen shot for selecting a real

message using a message-analysis device;

Figure 5 shows a screen shot with functiocons dependent

upon a structural unit;

13
Figure 6 shows a screen shot for selecting a data bank
for a new message;
Figure 7/ shows a screen shot for selecting a basic
20 message from a data bank;
Figure 8 shows a screen shot with a selection list for
modifications cf a selected structural unit;:
25 Figure 9 shows a screen shot with a further selection
list for modifications of a selected
structural unit;
Figure 10 shows a screen shot for selecting an cutput
30 of a new message;

Figure 11 shows a screen shot with a warning message;



Figure 1 shows a nmessage 1, as used, for exanple, for service provision
t hrough one of the | ayers according 90 15 the OSI reference nodel. The
nmessage 1 consists of several segnent's, which are indicated in Figure 1
with the reference nunbers 1.1, 1.2, 1.3, 1.4 and 1.5. The first

segnent 1.1, i urt her. subdivided in l.oc 1.1.1, 1.1.2, 1.1.3,
1.1.4 an%l‘:frf 215 The™'6ther® sse%ﬂ%%lgsskﬁégofo{héé(t:%ﬁ%lﬁgtlggn%ssage 1 can al so
be broken down into cdheckssei ¢hisekiod; The individual blocks of the
segnent 1.1 can also be broken down into smaller units 1.1.4.1, 1.1.4.2

and 1.1.4.3. Subdivision into smaller and smaller structural units as

bresent ed 4,6ads, 4 0 2ot ar chi £al, 28, 5YSESIN K0F LN TRSSaPR e Wi ch

reflects i nodul ar™ “construction or structure. ssages f, whi ch
are 0 be generat edcamspangi $dre gresentonnvention, provide a nodul ar
structure of this kind, wherein the individual structural units are
conbined to form superordi nate 30 structures based upon a | ogi cal

associ at4 £ ur . Uni e g S exanpl e,
ol ement & ot e e O T S R g o Dot anen ERECAITRdr ont
| ayer s awcadrtdi nightentien (Bir rederencengooet sofea dbAsmacBulstation or a

nobi | e tel ephone station in a cellular nobile %ele hone net wor k.
St art i ng® ¥t S i eSS Hge s ¢$g%r%§%s§%%m% amﬂgggﬁﬁe 5 fl ow t hrough

sevepal gengratdons: 11l hieifgecss&egeegpwin@c&ezgfdﬁgybafa_eggﬁgﬁgewztﬁf a
parent generation. The nessage 1 has itselT been triggered by the

cont ent wffanmcardssadyeyradf 1 hangpatent generation. As illustrated by the
connecting lines, the message 1 is, in turn, the cause 10 for a
triggering of further nessages 3.1, 3.2, 3.3 and 3.4, which belong to a

child genenatd on.snthes neseagessa3 1, as used, for example, for

service provision through one of the layers according to

15 the 0SI reference model. The message 1 consists of
several segments, which are indicated in Figure 1 with
the reference numbers 1.1, 1.2, 1.3, 1.4 and 1.5. The
first segment 1.1, is further subdivided into blocks
1.1.1, 1.1.2, 1.1.3, 1.1.4 and 1.1.5. The other segments

20 of the complete message 1 can alsc be broken down into
blocks of this kind. The individual blocks of the segment
1.1 can also be broken down into smaller units 1.1.4.1,
1.1.4.2 and 1.1.4.3. Subdivision into smaller and smaller
structural units as presented leads to a hierarchical

25 system for the message 1, which refiects its modular
construction or structure. The messages 1, which are to
be generated using the present invention, provide a
modular structure of this kind, wherein the individual
structural units are combkined to form superordinate

30 structures based upon a logical association of structural
units. The messages 1 represent, for example, elements of
a data stream, which is exchanged between the different

layers according to the O0SI reference model of a base



to 3.4 of the child generation can, once again, be responsible in a
causative manner for triggering further nessages 4.1, 4.2 and 4.3, as
illustrated by way of 15 exanple for the nessage 3.3 of the child
generation. The individual nessages presented in Figure 2 are built up

accord‘”gt59i§n”Bguéakoﬁﬁigckgﬂs L0 %agQa%%%% 9, the . 1Basi.§ of the schene
presented A Figure 1. Th thi's cont ext, “a single structural unit of a

gi ven typencan, t20=undee sefwrceklcunst ances, be used at different |evels

of the hierarchy, that is to say, both in segnents 1.1 to 1.5 and al so,

for exanple, in blocks 1.1.1 to 1.1.5. Figure 2 illustrates the causal

connect i e e sqal gn ti j.S .S
§9aP€£%§ Prén %e%§5§£ flEssggesial @934 2”%h%%%sg.gg%ﬂﬁgﬁalysing,

nessages can recor usi ng a nessage-anal ysis devic
for exanpley ahnobghestetephogensystenmmslf Thehireslsiastel ig,iswhi ch is stored
in a so-called "log file", can be used to identif¥,that a given nessage

| eads t oPBBCRFFOrRY RHBRSERAEST €l Bvaft PRESSAgECRELA T HE repi™sced by an

appropriﬁégggggvﬁiEé@diagéﬁ9gseehnt§m§§e§gatg§tth%h%on@@wﬁid%itﬂng
nmessage, can, 1 n principle, be generated in wo different ways. On one

hand, theeexagti Agoertioe-pareggegengratssagercan lbesusedeatiobgenérate a

new nessage, 9 . which has e sane _struycture, as the i gi nal nessage, b
nodifyinﬁg?%%ch%geﬁ%n%?’oﬁgeoweﬁﬁ?ges rﬁéfu?&liﬂﬁpfs%%e?ﬁgPsﬁs to gay, Y

by mpfdi fy4ndat hei §§9PERYG SorbEQekBeor mesABLEEN 3UNI LS. 2AQ8I NSt plhi S
background, the original 5 message taken fromthe "log file" is referred
to bel owsaé, whiealbakssages ThiBlapsocapphiasnvi daevaesaafjieemst-He

bottomto the, to f the.hierarchy, .A second passibil.ity, for generating a
Tessage 13 15t rehdt 0 A d BaLr R hRRagan r BRCE AdrarbaRR. ASCwi 1T b

expl ai negesponsible in a causative manner for triggering further

messages 4.1, 4.2 and 4.3, as illustrated by way of

15 example for the message 3.3 of the child generation. The
individual messages presented in Figure 2 are built up
according to a medular structure in each case on the
basis of the scheme presented in Figure 1. In this
context, a single structural unit of a given type can,

20 under some circumstances, be used at different levels of
the hierarchy, that is to say, both in segments 1.1 to
1.5 and also, for example, in blocks 1.1.1 to 1.1.5.

Figure 2 illustrates the causal connection between

25 several messages along a time axis 5. These messages can
be recorded using a message~analysis device for
analysing, for example, a mobile telephone system. If
this listing, which is stored in a sc-called “log file”,
can be used to identify that a given message leads to

30 errors, then the relevant message must be replaced by an
appropriately modified message. In this context, the
modified, new message, can, in principle, be generated in
two different ways. On one hand, the existing error-

triggering message can be used to generate a new message,



in greater detail below, a nunber of basic nessages are stored in the
respective data banks for a given prq}ocol, wherei n each of the

i ndi vi dual basic nmessages is representative of a valid structure with

" respect to the 15 given protocol. The basic nmessage therefore corresponds

to a ready-made_structure, fromwhich the actually required conplete
nmessage EﬁhgﬁeﬁaénéEStéamﬁyS%EHFggFﬁg aﬁn&%ﬁ(ﬁﬁ%@%ﬂ%%u:%ﬁ%ﬁg?ﬁn %. 20
The net hgdqaegordi aget ohhenknventinen oM ko reowthe crexpliained:-4 n great er
detail wth reference to the block circuit diagramshown in Figure 3. A
message 7hp§ i8alCi f2YbyCHeBAS 16 1849 $AE- ST JTEV) & Llofhe mssage 7 read
[nat {0} $LA0G,F30 DE.3i 6! MESSRAC MRLEN | 33 orad i@ 25 Tile B
Each nessage has™ a glvgn structure, 'so that the Tnessages can be type
codeds Amskesugbutekdf, fupanthhi Chog fridal” MBssagerredasedelisry also read
in by the read-in device 6. 30 A structural, unit fromthe nessage 7 is
sel ect ed@byeal BergedfonTBevi 8eSP12PRIA SENIVE CHurFdse W8 rdid-i n devi ce

6 is conpgrted 19 @Qeigpgtégugggthq%%gggh wherein the input/output
I splay ¢h

devi ce conprises a evi ce, on whi the message 7 read in can be
di splayed in a first wwndow. 10 The read-in nessage 7 is displayed in
the first window of the device i.n such a manner that all of the

di spl.a
struct urél SERPEL B?S%éEﬁlFEVeﬁo%fgFHEIﬁFépgr@h?eﬁﬁéﬁﬁdﬂﬁgtqmqead

suboggi n@hea%ag%%@gsaget&@ﬁ%%@%gngg@lk./ﬁg pitthe 3 RreIentali on of a
file tree, subordinate sftructural units can be masked if required. The
devel opeincaneabek dacadl behewst puotinbal ofi bsspregentsedsisn aarey required

| evel of t?edhierﬁéchy usingia sai%ab%e ;el%ction g%%%s.IEQ%%Oqay, for
exanpl e, b8 8% cbhptter * fouge -t The et Fubfifal tani £ ¢ p 4
wherein each of the individual basic messages is
representative of a valid structure with respect to the
15 given protocol. The basic message therefore corresponds
to a ready-made structure, from which the actually
required complete message can be generated by modifying

individual structural units.

20 The method according to the invention will now be
explained in greater detail with reference to the block
circuit diagram shown in Figure 3. A message 7 is read in
by means of a read-in device 6. The message 7 read in at
this stage can be a real message, which is stored in a

25 file 8. Each message 7 has a given structure, so that the
messages can be type coded. A structure 10, upon which a
real message is based, is also read in by the read-in

device 0.

30 A structural unit from the message 7 is selected by a
selection device 11. For this purpose, the read-in device
6 is connected to an input/output device, wherein the
input/output device comprises a display device, on which

the message 7 read in can be displayed in a first window.



10 marked by the devel oper is selected by the selection device 11. For
further processing, the selected strygtural unit is transferred to a
nodi fication device 13, which initially 15 determ nes the nodifications
"feasible in principle for the type of structural unit selected. The

nodi f i cat.j.qQn viice 0~C i t hese . f easi ‘ﬂggg i cations
to the i%%%tf%% p%g %gﬁgé§ ;n g?ﬁgsggégéglg%'ﬁ%ﬁi?ﬁéﬁ*ﬁons é%é(%%esented
by the dtgpl dysdewiycdeivhca 20 secand wiandew tThe ddvel«dperhanow nakes

another entry in _this _secand w ndow, which is comunicated back to the

modi fi cafFBHCHBYRLeU T3S ASTWPRF D& CERY Qitndd Swittiy  Féfet ele- i the ot her

dr aw ngs??@ Q%0201 BREEY 50t ubbii$a1kiuRd 16an 1@l Lhelsbe & select] amd rom a
nunber of suggested 25 elenents or an al phanunerical entry. The entry, by

nmeanss of pwhsehttheodewvél epéildet eeni nesbamdinatendéd urddirfalcatiicrs t o t he
content of the selgcted structural checked by the nmodification

nit, I
devi co 18°R0P%i FRoFegarl LB EE Tal Tt JEVPRECTRI (it JU6T (HE Missage
type may:pge tesheiahed, uhotsexamphbacell ianakhRseeiieRef 1408 madification
of the selected structural unit into the neSsage 7 |leads to a new
message thstkeadrafchiieussour @spontdipchde eeilgictiabhny megad-i sty wetwr al
unit, which 11 therefore no | corresggnds to the ructure 10 of

onger t

the. or | gf il 75 Tead: | Ronseage reeNBaRPST ng \the "EGREaREL o the sel et ed
strugt urghr Bkt pyouhd tbeslbpad te aclsedehi patikaa ekithe ishructure of
t he message, which no 5 |onger corresponds to the structure of the
message d¢égefréd-by the underlying standard at this position in the OS
reference nodel. An invalid nodification of this type is not inplenented
and the developer's attention is

For further processing, the selected structural unit is

transferred to a modificaticn device 13, which initially
15 determines the modifications feasible in principle for
the type of structural unit selected. The mcdification
device 13 also communicates these feasible modifications
to the input/output device, and the possible
modifications are presented by the display device in a
20 second window. The develioper now makes another entry in
this second window, which is communicated back to the
modification device 13. As will be explained with
reference to the other drawings below, an entry of this
kind can either be a selection from a number of suggested

25 elemenits or an alphanumerical entry.

The entry, by means of which the developer determines an
intended modification to the content of the selected
structural unit, is checked by the medification device 13

30 with regard to its validity. The validity of the message
type may be restricted, for example, 1f an insertion of
the modification of the selected structural unit into the
message 7/ leads to a new message instead of the

corresponding, originally read-in structural unit, which



- drawn to the intended invalid nodification by a warning 10 nessage. |If
the nodification of the selected structural unit is valid, a nessage

wi th nodified content is generated ag;a new nessage 7', and this new
nmessage 7' is issued via an 15 output device 14. Various output formats
~are available for the output of the new nmessage 7' in this context. For

exanmpl e,  { he. New. NMBSsageydr SaRrbgpshasedol Rha Gicksbrueutput Jdle 15.1 in
formof XML code. The insertion of the nessage 7' generated in this

manner im® eiedord GinaFe20- datmessream’t h¥adtakesdplace canteme oper ati ng
time, = during a.newlestorunof the end system an yhieh the oS
reference nodel “Feferred to ) an alt

-above 1 S base érnati ve sel ection,

t he out pddeviécei dd eanth@5swrihteutbeonevwhaessagaqgéd, dhfiedthky into a
second output file 15.2 in the formof a hexadecimal string
(hexddecl drgehi toBeRRMESS . CAst R pF B Hed aBove, thAsTEE836F reading in a

real message: o303 Das! 6. JEo0908, 00 AhS0ADE, T 0Ad.! BT LG MRSsage T,

For thi's purpose, once agai n, nake an ‘enfry via the
i nput/ outiputosievi€Be rdimcd esponse Ao thirslidnhoyifachasbe pEssage is read
in by the read-in device 6 fromone of several possible data banks 9.1,
9 2 or 9:¥Pe 18 e HEPLRRMKID ared nblit ARVRHCBEF LEL BFESRAAORaRY Wit h

regard to.theif, W@riry&é&gd@@smﬁi&nm&éﬂsyég@ioﬁ%gsgxaaphgngAS:\ll, or

the protocol to be copied. Various nessage structur are possible
dependentespore t he 5 protocols. The respective structure allocated to a
basic nessage is also read in by the read-in device 6. The information
about the structure 10 is necessary, so that the nodification device can

subsequent Iphcheedi theation of the selected structural unit is

valid, a message with modified content is generated as a
new message 77, and this new message 77 is issued via an

15 output device 14. Various output formats are available
for the output of the new message 7’ in this context. For
example, the new message 7’ can be stored in a first
output file 15.1 in form of XML code. The insertion of
the message 7’7 generated in this manner into the original

20 data stream then takes place at the operating time,
.during a new test run of the end system, on which the 0SI

reference model referred to above is based.

As an alternative selection, the output device 14 can
25 write the new message 7' directly into a second output
file 15.2 in the form of a hexadecimal string

(hexadecimal bit sequence).

As explained above, instead of reading in a real message,
30 a basic message can also be read in as the message 7. For
this purpose, the developer can, once again, make an
entry via the input/output device. In response to this
entry, a basic message is read in by the read-in device &

from one of several possible data banks 9.1, 2 2 or 9.3.



validity of the nodification of the nessage 7 within the 10 structure 10.
When using a real nessage, infornatiqz relating to the structure is al so
read in fromone of the data banks. correspondi ng data bank can then

" be automatically selected on the basis of the real nessage. 15 The

| ndi vi dughgsFgggsbghkghgrgﬁﬁggﬂlfa%r i%e%e‘c&%tét%gfe“%‘%%%%%ﬁ% { are
expl ai ned bel'ow w reference to various 'screen shots.” Initially,

Fi gure 4rshews acnehsageunanakysisgderdiscaiplinom 126hduast, riggt on 16, al
of the messages traﬁinitted in an eng sys%ﬁglvia t he varjous |ayers of
the OSl E&FEPéRce’ NbdePTarBepPESERCET i &fr RE1IGYIcal2oh¥et . A second

region 1 ! chi-ca f; ur SSRIE, ich can be
selected%ﬁﬁggﬁ% %??g?tﬁggﬁo%k%Gboﬁﬁlﬁﬁ%sd%EQ%§%¥g§t, eaéﬁﬂiﬂbordinate

| evel 5 of prhechpérar Thy rssphownvel sdemcdd reo atlHegatgit belatdasid o its

superordi nate hierarchical  [|evel. ch line,of the presentation
coPrespoﬁaésﬁgeoﬁé §Eﬁﬁcfﬁﬁgllﬁn#¥, er&f _égcﬁevgfghéiur €unit can be

subdi vi dedri,phot f Hht A8HuB0tAbeEarehieakl Y csubondidaatse ,St,r uct wipde units,
as described above with reference to Figure 1. One of "the structural
units cahhbemnpdikedathorhdeyéecondanegibnctpeand vcahadrerrhiche stored in a

file using.a |l -do meny. -ln_the ex ary enbodi nt. . shown, the
relevantvg$ﬁ%§ﬁﬁ ﬁg ?@elgoglgiﬁg%ﬁopoO%ggbggéeﬁggﬁéIﬂ%ﬂﬁégﬁ?t e"Message

Pool 1o cetrespandsibo #henfiken§ al readymbamilicar ihremrahe el ock circuit
di agram of Figure 3. 5 Cpening and reading in the nessage fromthe file 8
corr espoildat enghkopkEBeedtrect 8ot Rep lEONVEALI dRalf T opY GFcard: tdsseparat e

descr i pt jion,i 5, £ Der ehoLg - POt o RAIHLT Bt aFLAUK® 5,5haws acscreen shot,

whi ch occurs
automatically selected on the kasis of the real message.

15 The individual stages cf the method for generating new
messages 77 are explained below with reference to various

screen shots.

Initially, Figure 4 shows a message-analysis device. In a

20 first region 16, all of the messages transmitted in an
end system via the various layers of the 0SI reference
model are presented in chronological order. A second
region 17 shows the hierarchical structure of a message,
which can be selected in the first region 16. In this

25 context, each subordinate level of the hierarchy is shown
indented to the right relative to its superordinate
hierarchical level. Each line of the presentation
corresponds to one structural unit, wherein each
structural unit can be subdivided into further

30 hierarchically subordinate structural units, as described
above with reference to Figure 1. Cne of the structural
units can be marked in the second region 17 and can then
be stored in a file using a pull-down menu. In the

exemplary embodiment shown, the relevant command 19 is



after a message 7 has been read in fromthe file 8. The 10 structure of
the read-in nessage 7 is presented |q .a first window 20. The
presentation corresponds to that of the second region 17 of the

" nmessage- anal ysi s device shown in Figure 4. In the Iomest hi er ar chi cal

| evel of“ggggggeto Eggggxggghe 33% %t@%glﬂﬁgs SpA to 21.3 are

15 presente whi €h For m°t he supérordi nate structura un|t 22.1 when
conbinedcoEﬂeBbensanEohteeafchecalaﬂewek@aidﬁuil&ﬁrﬂmﬂmn&ﬁeLwﬁécEZ.1
anot her structur unit 22.2.is own. The two structural units 22.1 and
22.2 together:t fgﬁﬁgFH@ gfrE&QHFEI unit 23, which is again formed one 20
hi erarchical |evel higher. In the first wi ndow 20, the structural unit
21.1 has been nmarked using the selection neans, and the pull-down nenu
has beenCppened. afiberpatiindown mrures spres énmoad ttye & 125 gul | - down- nenu

wi ndow 24 and cont ai rious f nctl ns 0 25. such as copy and
insert fGREFFBRE2 By ﬁegﬁg I i goﬁeﬁ%%§§égﬁgvéﬁ&héF§§‘be gener at ed.
For this reakaﬁge,afgépg%aﬂﬁl@es@@l@kagﬁdﬂse&m%wéﬂbﬁarﬁ&ﬁural unit can
be copled and addltlonallg inserted at another 30 position in the

h

nmessage. r¥peivafi ditguse bhehoper at serces stivén ehidckedsiisn the case of
a nndlflc%%lon ofegggggci bentgg = r%glegtec%r%tr%gurﬂtl U@ t...The

pr esent ea ?UnCtl ons can vary I n IS con ext Téjeependl ng on

the sirustunatuusi bf the whhahihhgepyble=dowd sl4rememu <24 iirs zopened. | n
t he exanple presented in Figure 5 the function "Copy", with which the
mar ked stitigturandoynit - 2104 P§896n6étéaﬁué@rrﬁ§p§@ﬁ§c¢éuthBMévar, i f

the MSERLi 00-ghat hegstrugbupel Hal becanbedobn thiis mRANRE Sidle

anot her structura for exanple e struct unit
possi bl eint Aeguacpdl | Idownet hewaehuhierarchical level of message

7, for example, three structural units 21.1 to 21.3 are
15 presented, which form the superordinate structural unit
22.1 when combined. On the same hierarchical level as the
structural unit 22.1, another structural unit 22.2 is
shown. The two structural units 22.1 and 22.2 together
form the structural unit 23, which is again formed one

20 hierarchical level higher.

In the first window 20, the structural unit 21.1 has been
marked using the selection means, and the pull-down menu
has been opened. The pull-down menu is presented in a

25 pull-down-menu window 24 and contains wvarious functions
25.1 to 25.5, such as copy and insert functions, by means
of which a new message can also bes generated. For this
purpcse, for example, an already-existing structural unit
can be copled and additionally inserted at ancther

30 position in the message. The validity of the operation is
then checked as in the case of a modification of the
content of a selected structural unit. The presented
functions 25.1 to 25.5 can vary in this context,

depending on the structural unit, for which the pull-down



opened with regard to the structural unit 23 would not provide a
corresponding insert option. 10 Al ongside the nodification of the nessage
7 by the functions of the pull-down nmenu 24, such as copy, insert,

" replace and so on, it is also possible to nodify the content of a

structur ni r resent, L.n . ach.. tyural unit
correspoﬁ gHt%Eagéiﬁggggﬁf ?gp%?ETﬁ%E%P&ggﬁaﬁﬁ%%#%%ESEEH%%P%%h?T 21.1 in
t he exenphar yunenbodi henpy”f owiekamplieh hs tiee keahmstMicgital Certain

nodi ficati on tions are al ways available for a 20 structural unit of
this typ%?l?hggelnbaiFPcQ?i8ﬂ¥6$avoﬁ§ S&ﬁ&cgﬁﬁkeﬁPgﬁﬁﬁﬁra ddid wi ndow

26 for eaghoptiugtyealpounitupanked andsebeqted iinh tHhe fidrgfe i ndow 20.
On the basis of the marking, which the devel oper provides in the first

wi ndow 20ntehensthact acaliconialhiwghii gited eprpie, 25 markimgeiwsrskl ect ed

by th | ectjon device 13, For th | ect tructural_unit, the t
of the SPACI OPal “anPCC BARCLACA DE AR & Fdd Ak Tre PRGN Hing. T

nodi fi cabhenedoRi tANSghedt bencReesertieduirdlt he iseoondoMirdew 6.
Further information, ich relates to the selected 30 structural unit, is
addi ti onakpyideéspl agedepponfiengecbAErtweRdAWN26. I n the exenpl ary

enbodi nent presented, a possible value range ("Range") 27, which a
structural unit of this type 15 can accept, is also indicated al ongside
the nam nuoefsthe chypeodiTypet)cof ofhenst nuekupal 7ubit thEhe devel oper
can determne a value for the structural unit 21.1 by entering a value
in an enf¥ycEieny 28, therPekanpPEl BE5 reansueh aSkEyBYar dn wal ue

written £Qﬁ?a&gea§&t£¥ on, it is also possible to modify the

content of a structural unit already present in the
messadge.

15
Bach structural unit corresponds to a different type. The
type of the structural unit 21.1 in the exemplary
embodiment, for example, has the name “Digit”. Certain
modification options are always available for a

20 structural unit of this type. These modification options
are presented .in a second window 26 for each structural
unit marked and selected in the first window 20. On the
basis of the marking, which the developer provides in the
first window 20, the structural unit highlighted by the

25 marking is selected by the selection device 132. For the
selected structural unit, the type of the structural unit
can then be determined, and the resulting modification
options are then presented in the second window 26.
Further information, which relates to the selected

30 structural unit, 1s additionally displayed in the second

window 26.

In the exemplary embodiment presented, a possible value

range {“Range”) 27, which a structural unit of this type



field 28 is read in by the nodification device 13. Before the structural
unit 21.1 is nodified to the value entered, the validity of the

nodi fication is checked by the nodi fiPcation device 13. If a nodification
“of this 10 kind is not valid, a warning nessage described belowis

i ssued and the nodification i.s .not i nplenmented However, if th

Todi 11 cabrBnArSouar i 4 GLRBArTeq 5ty Gat A i T 2 1% Tored from
the sel eet;gd 157§peust Yrakhenist rakbtliraandirniogetihes dMtdlddi s, can new
message 7" is formed fromthe originally read-in message 7. In order to
gener at edataeiiressagelua dPal 6§eWSHEOWRY dls UAF i+l &1y opened, as
illustrated in_Figur ' e i i ndow I.st. 30 avai |l abl e
dat a banéggﬁggnghomﬁslgﬁeﬁgi%Et gqgggggégddg$Vc§%%T?§&% Aﬁ%cggé to the

sel ect edndaha bank Qefpoarf.2Tae a3 uky widrkicng iatdatthe kank-sf rom the
list 30, so that access to the structures 25 and basic nessages stored in
the respéétildeZBats baAR 9110Vt §he. 3odd fdsiptd@rparedts lof- tBRfPead-in
device 6.0 Ler,LRe ¢l g61L0n10F a-data hank ¥iadhe Jdish, 30, the
entries présent 1 n the corresponding data bank are i'sted 30 in a w ndow
section ddteEFadh ehtryailndihe wifndow sedtifdaadlceorirespendsd ®wya basic
nmessage and therefore to a structure of a nessagg underlying this basic

nessage.?ﬁ% m@ﬂééiﬁﬁéﬁﬁ? Q?Bé§?clﬁes§§gé W§d§éﬂ€ Fé@nfpéhF@Hé list by
mar king i hnhheswhpdoyssegti gn, 31y hhl fehasie PRSSAYG LS Hlihgn ;S8 or ed
under a nanme to be entered in a filé nane “entry field 32. 5 In the
present ai eneof ahtetkerwedishottiinnFiigunet? imglediehftedsnt dat a bank has
been sel ected, so that the basic

However, if the modification is wvalid, a modified

structural unit 21.17 is formed from the selected

15 structural unit 21.1, and together with this, a new

message 77 is formed from the originally read-in message

7.

In order to generate a new message, a dialog window 29 is
20 initially cpened, as illustrated in Figure 6. In the
dialog window 29, a list 30 of available data banks is
shown, wherein the read-in device 6 is connected to the
selected data bank 9.1, a 9.2 or 9.3 by marking a data
bank from the 1ist 30, so that access to the structures
25 and basic messages stored in the respective data bank 9.1

to 9.3 is gained by means of the read-in device 6.

After the selection of a data bank via the list 30, the
entries present in the corresponding data bank are listed

30 1in a window secticn 31. Each entry in the window section
31 corresponds to a basic message and therefore to a

structure of a message underlying this basic message.



messages shown in the wi ndow portion 31 differ fromthose of Figure 6.
In the exenplary enbodi ment illustratgd, a 10 given basic nessage 33 has
al ready been marked in the w ndow section 31. If the entry in the dialog
"window 29 is termnated by activating a functional field 34 with the

{ransr ef gt b, gt a,ent et ed,0athe diakog indow 29, e st ygg ure of

the given, no I ed basic nessage ™33 is 15 presented directly inm the
first wimdowif, imstshownnilnw Beglien83iAmbihdgst betsher reemzwents, the

basi 33 ' th t t I it 36, f.ar which list of
subor di nitet 30o5ERuRPral 2URTE 18 PRAFEAEEas Mt fe YaGont™ il ndow 26.
The prelgﬁtﬁgrYiggatggg for reading in the basic nessage in the

exenpl ary enbodi nent presented is "no segnent”. |If the subordinate
structural unit "first segnment” is selected instead in the list, then

the nodification of 2 he content of the structural. unit 36 recogni sed
hs validih; Eht oBrrefitad GRaCEE ip SAPad SPelenlntroN st The modifi ed

basi c negsagerdst HstdisphRyRdsi Bethestibstedyi BAOWN2®, tas: W i N
Figure 9. 30 After the newy inserted structural unit 35 has been
sel ect edneshagsecehavihi hdow'26vbREe agarkianspllags ffre fyorertiafe

nodi ficatio t he r u Lt...3 L ar. i_.bl e. 1nstead of
enteringggnpgg%ﬁ%ngheiﬁcgﬁév%%%%ﬂﬂ%%yt%gbéﬁkﬁenFiéﬁ&tgg%aggvérfl possi bl e
entries ghvanl¥assel eetsonenBBuhaseapresdnt bdenl fhaakeal ue shewn in the

selection menu is entereg b¥ narkin% the value marked in this way wll
be read VHPB¥t R2ChbEN 7 tat F BnCABVFRET 31N 5A8 SfPeP%t WéTWRM dity has

been checkeds £ Ng.£0At 6Pt 20 1 Pat DRSS! echedi ShRUCkYRaL yni §, il | be
nodi fied accordingly.
the transfer of the data entered in the dialog window 29,
the structure of the given, modified basic message 33 is
15 presented directly in the first window 20, as shown in

Figure 8.

Amongst other components, the basic message 33 comprises,
the structural unit 36, for which a list of subordinate

20 structural units is indicated in the second window 26.
The preliminary setting for reading in the basic message
in the exemplary embodiment presented is “no segment”. If
the subordinate structural unit “first segment” is
selected instead in the list, then the modification of

25 the content of the structural unit 36 recognised as valid
is implemented and the up-dated presentation of the
modified basic message 33’ is displayed in the first

window 20, as shown in Figure 9.

30 After the newly inserted structural unit 35 has been
selected, the second window 26 once again displays the
potential modifications to the structural unit 35, which
are feasible. Instead of entering an alphanumerical value

in the entry field 28, several possible entries in a



As a result of the nodifications, the basic nessage 33 originally
read-in has now becone a conplete nmessage 10 33", which is present in

the main nmenory of an arithmetic unit’ as XM. code. The processing of the
" nmessages 7, that is to say, of the baS|c nessage 33 or of a rea

ressage, o pkes: Bl age . M, oodey The now, <compl ele, Aeasags 33" can be

stored inh e via e ou evi ce ti onal however,
t he OptI@ﬁlé@tﬂd@]ma@telst@ntéfeﬁsbgtﬁakh&nqessageyth@MmdﬂkddKiﬁtOrage
position is indicated in a third wi ndow 37, directly |nto a 20

hexadeci Wl ¥ y¥§6rikht § € sFRERgi D whY chPEaRchd T Fﬁé@ﬁ?@d devitcs d Jor ogr am

code. For,4& héftéfa§$$1v£ffdit§zeh§§ E@eHechéEg'é%d ltﬁema Hednitn Jdhe third

wi ndow 37, and a pu down nenu 39 is opene as shown in Figure 10. A
hexadQC|tmé sslecgd (bexagonad Ll segquenvé) L whi ohdddnetthen be stored in 25
a further filg,vi the function "Cenerate Hexstring"”, is generated from
the XML toder ??%ﬁYe 11 shows a warni ng nessage 41, which is displayed,
when a nodification of a structural unit is invalid 30 within the
framework of the structure of the nessage 7 to be nodified. In this
cont ext ,A% he mmltngom*sfs@greoeﬂilfici:atibamythﬁdb@aﬂesmaS@agsee 382 for the
error modific rth rnore, the erroneousl| % ggdified structural

o s e e TR S P R T R PR e Bae ™ T R s

unaniyi gupgrs omﬁf@nb@§|§r@£ent hen sthechaie REmbRe BESsage 7, which type
of a structural unit or which content nodification should be wused
i nst ead, 2t Hilgnesiq napeat 2y AL apetifher ThpnaragesTéng piLeveft errors, a

2ﬁ[?;“?fg§%§§§§s4%,0@h£9i§sk£8d5£¥§toPethQCBQQT£eHQQQaB¥ agti,yating an
a real message, takes place in XML code. The new,
complete message 33’7’ can be stored in this XML code via

15  the output device.

Additionally, however, the option is available, to
translate the message, of which the storage peosition is
indicated in a third window 37, directly into a

20 hexadecimally-formatted string, which can be inserted
into a program code. For this reason, the file 38 to be
stored is marked in the third window 37, and a pull-down
menu 39 is opened, as shown in Figure 10. A hexadecimal
string (hexagonal sequence), which can then be stored in

25 a further file via the function “Generate Hexstring”, is
generated from the XML code.
Figure 11 shows a warning message 41, which is displavyed,
when a modification of a structural unit is invalid

30 within the framework of the structure of the message 7 to
be modified. In this context, the warning message 41
initially indicates a cause 42 for the error
modification. Furthermore, the erroneously modified

structural unit 1s shown in a secend line 43 of the



- Figure 12 shows how a nessage 51 can be used as a conparison nessage by

determ ning a conparison criterion. 10 Conparison nessages of this kind

are used to allocate to given nessage;groups real nessages, which are

_stored ina "log file", for exanple, during a test run. Accordingly,
for exanple, to allow an inproved analysis within a given nessage

structur e,; //BSSAGRS s MY ch proovide & givam15.sts ush uFRe WREt sWhtkh e. g.

t he sane content, can be conbined in a nmessage group. To determ ne such
conpar i sofec sittreyditaifeoro fa tgievere s stgauct urdhiami type hetf car r espondi ng
structuralt uni, t isl 20 . rokedhiinﬁhergierr?% W fl j\_l\éZOi as ﬁhoy\g i’)n Fi gure
12 for & SHUara uni ©50 T ik Fdd SErticturart ohi T80 PP sel ect ed,
and the pessl hleweemardisen i¢f ifrelid B2l fof addisestucsural wpit 50 are
di spl ayed in the second w ndow 26. In the exanple shown, it is possible
t 0 chbos®@Ir2Fedt W& tchr de Wi Fidremtex¥dderd b, o wher &F nkingd nhet chse of

an, 20" eement, HELIRRY & cal. Rssage Andihe oy son criteria

determ ne n the “conpdri son nNess e rea nessage is allocated to

t he nessage group, which is represented by the conparison nessage. 30 I|f
a first conparisaon criterion 53.1 of the possible conparison criteria 52
i s nar ked g iEhe s SEGHE RN SWIES S Gheh! tH? dUhpat§SorS ctiterion 53.1 i s

stored t%%@g%%riso\ﬂi &%fs%%ec%@%fét%oﬁ?ni@ﬁ%@%?’ﬁr@aﬂ%@'&i Ai Sgparate

19 file. ssages, ch”the structure corresponds to the structure
of the nmessage 5bn welscthctelyerw hehdld ddatdech o udde tnesshgecagroupe def i ned
by the conpari son messa%e present ed, wherein tjgcghcorrestpondc:!l ng

st ruct ur SLVER F1O56 38 Sc GHCHTST d\Aicde TP s r 80 Dhtdit . stored 1n a

“log file”, for example, during a test run. Accordingly,
for example, to allow an improved analysis within a given
message structure, messages, which provide a given

15 structural unit with e.g. the same content, can be

combined In a message group.

To determine such comparison criteria for a given
structural unit, the corresponding structural unit is

20 marked in the first window 20, as shown in Figure 12 for
a structural unit 50. The marked structural unit 50 is
selected, and the possible comparison criteria 52 for
this structural unit 50 are displayed in the second
window 26. In the example shown, it is possible to choose

25 between three different criteria, wherein, in the case of
an agreement between a real message and the comparison
criteria determined in the comparison message, the real
message is allocated to the message group, which is
represented by the comparison messags.

30
Tf a first comparison criterion 53.1 of the possible
comparison criteria 52 is marked in the second window 26,
then the comparison critericn 53.1 is stored together

with the comparison message, for example in a separate



By contrast, a marking of the conparison criterion 53.2, would only
allocate a real nessage to the nmessagg group, if the structural unit
corresponding to the structural 10 unit 50 of the real nessage to be
" conpared had no content. In the exenplary enbodi nent presented, a third

PO”pari5991%!‘&8&%&8e§3-§fiéh' Lkefe according to.whaich a. real, fessage
is allocated to the’cofreésponding nmessage group both-in the presence and
al so i n theuabseacef ofha md5segat Bnt, . wBudur €htd SkRowd ladaurdcherc

possibilitg for determnin conBaEisoH criteria and therefore for
gener at i hyg ame%%ﬁ%%rggﬁﬂpngggéﬁﬁ H the FPPBECAERBEoN262 %ot her 20

structurﬁéeg@ﬁ£e§4 Phetbenmepsagsr2dshsnAanked: Byt c@nt nagt: Wid h the
structural unit 15 marked in Figure 12, thé structural unit 54 can have

an aljphanunkdi pabvidd ueny agefisecontenentAccordingly, in the conparison
of a real nessage with the conparison nessage, after the selection 25 of
the marked structural unit 54, the question is asked regarding whether

the contgpt oficther staushvkahgupit Rt cbhgakeabnmessageibs dizsposed
within the value range indicated by a fourth conparison criterion 53. 4.

This fowehd conpardsbpceiet@rronlsBedspgedepekiEnBdsBRIs0 S&veri ng a
val ue range, in tr i 5 d ai , th or. nodi fying
nessagesl€75h%f§ﬁ%§€ %%ais§$gEtg?%?gaﬁ?%ﬁlgﬁnggeyﬁ?aﬁgﬁLfgggagia an 5
el ector onk€i eSS age tliiansahsshonssyst em by geaparefl haa ebectronic
arithmetic device, especially a conputer, conprising the follow ng

conp g
stages: CORERMFng P ntle neETBEA{Y) SBYOHEERR T OPTESPRAACY n2 §8%FEe (6),

comparison criterion 53.3 is marked, according to which a
real message is allocated to the corresponding message
group both in the presence and also in the absence of a

15 content.

Figure 13 shows a further possibility for determining
comparison criteriaz and therefore for generating a
comparison message. In the first window 20, another

20  structural unit 54 of the message 51 is marked. By
contrast with the structural unit 15 marked in Figure 12,
the structural unit 54 can have an alphanumerical value
as 1its content. Accordingly, in the comparison of a real
message with the comparison message, after the selection

25 of the marked structural unit 54, the guestion is asked
regarding whether the content of the structural unit of
the real message 1is disposed within the value range
indicated by a fourth comparison criterion 53.4. This
fourth compariscon criterion 53.4 1is determined by

30 entering a value range in an entry field 55.



10 - determning the structure (10) of the nessage (7) read in, -

sel ecting an individual structural unjt of the nessage (7), -

determ ning feasible nodifications of the 15 selected structural unit, -
" displaying the feasible nodifications and/or functions, - reading in a
nndifica&iggmﬁnd/or function to be inplenented, 20 - checking the
validity of the selected nodification of the individual structural unit
with regard to the structure (10) of the nessage (7), - inplenenting a

nodi fication recognised as valid and 25 - issuing a ified, new
nessage.i'z. N@F%gﬂda 86r89ﬂéf¥6nglEﬁﬂ%ﬁge%ﬁéﬁaégéﬁégﬁﬂ?ﬁ_that a real
message is readti-icas the,Ressagen( B £r30ishi tchad acser ding to claim 1
or 2, characterised in that a basic nessage is read in froma data bank

(9.1,5 9.2, 9.8leasrphécnrssagee( Tranzmisslovetsysd: eacdof disans ocdny one

of claims 1 to_3, gha%agterisggthneéq%;d%he %grggtuQQ (ﬁﬁg of the nmessage
read in or the®"5p&5i¢ Hégsgge g ispla?&& i'n 4 TSt ﬁﬁom/(ZO) of a
di spl ay devi cecohpubeirhodoagedrdnagthe Ghailmmdng char@eierised in that

- reading in a message {7) by means of a read-in
device (6),

10 - determining the structure (10) of the message (7)
read in,
- gselecting an individual structural unit of the
message (7),
- determining feasible modificaticons of the

15 selected structural unit,
- displaying the feasible modifications and/or
functions,
- reading in a modification and/or function to be
implemented,

20 - checking the validity of the selected
modification of the individual structural unit with
regard to the structure (10) of the message (7},

- implementing a modification recognised as valid

and
25 - 1ssuing a modified, new message.
2. Method according to claim 1,

characterised in that
a real message 1s read in as the message (7).
30
3. Method according to claim 1 or 2,
characterised in that
a basic message is read in from a data bank (9.1,

9.2, 9.3) as the message (7).



10 an individual structural unit marked in the first w ndow (20) of the
di splay device is selected. 6. Method,according to claim4 or 5,
characterised in that 15 feasible nodifications for the sel ected
“individual structural unit are displayed in a second wi ndow (26) of the
di splay device. 7. Method according to claim6, 20 characterised in that
at | east one marked elenent of a selection list in the second w ndow
(26) is tead i Nethodordentdd ngradi fanyt heneeont entaofis thetstBuctural unit.
25 8. Method ac ordi;gltoeﬁiainnggﬁ% 7, characterised in that a val ue
ent ered al phanGEFECATTY 555 e nd window (26) is read in, in order

to modify the re@ntentcdhiAhe 1Shr Ut Unal riidaga30-Sq Mt hod @egording to

any one of claims 1 to 8, characterised in that a warni ng nessage (41)
is displayed okatshe diesplhay deviicelavedanrelanehtswiWiotdds [(2Walid with
regard 22 to the struc uredglo) of the message (7) is read in, or if an
alphanurrericalO aPué whi' el SVialid for nodification of the content of
the individual structural unit is read in. 5 10. Method according to any
one of claims 1 to 9, characterised in that several nodifications of
several Pndivi dgadhodspegeoraiald Ge 159 adfe 4.npl ement ed, before the

characterised in that
10 an individual structural unit marked in the first

window (20) of the display device 1s selected.

6. Method according to claim 4 or 5,
characterised in that
15 feasible modifications for the selected individual
structural unit are displayed in a second window

(26) of the display device.

7. Method according tc claim 6,
20 characterised in that
at least one marked element of a selection list in
the second window (26) 1is read in, in order to

modify the content of the structural unit.

25 8. Method according to claim 6 or 7,
characterised in that
a value entered alphanumerically in the second
window (26) 1s read in, in order to modify the
content of the structural unit.

30

9. Method according to any one of claims 1 to 8,

characterised in that
a warning message (41) is displayed on the display

device, if an element which is invalid with regard



10 nodified, new nmessage is issued. 11. Method according to any one of
clainms 1 to 10, characterised in that the new nessage generated by

nodi fying at |east one 15 individual, structural unit

is issued as a

bi nary sequence. 12. Method according to any one of clainms 1 to 11,

characterised in that 20 a pull-down menu (24) wth f

unctions (25.1,

25.5) can be %@e'@tfsh@tlﬁkésqlmng@Wtﬁ%O)nefsg'éget ner%s@ <ecled; i ndi vi dual

structural unit, wherein the functions

presented in

t he puII-domm&mﬁn@r(Qﬂ)aarelgb@enmenuca@omaﬂhe wéhe@t@d Zﬁvmddmvldual

t t I d/ f _the st 10
Vet hod accor di H Lo° Ak GRe: GF &F al b S°F

the nodified, few,Pessapeuhsti ssuedaasia,conparison

8%C%E§ag$§ﬁvgg&gﬁn that 30

nmessage for the

al l ocation of real nessages to a nessage group, wherein conparison

criteria are deternmined with the conpari son nessage.

23 14. Met hod

accor ding, to clalmd3, cehanacerised i g that Lhe gomaglsqn message is
r

stored i'na separ

mor € ‘compari son crlferla 5 15.

Met hod aCCOFdlé@aiébféﬁiﬁéd31ﬂrtﬁét characterised in that a val ue range

for the content of a structural unit _is determ ned as a_conparison
criterion. 10 several modifications of several individual

structural units are implemented, before the

10 modified, new message is issued.

11. Method according to any one of claims 1 to 10,

characterised in that

the new message generated by mcdifving at least one

15 individual structural unit is issued as a binary
sequence.
12. Method according te any one of claims 1 to 11,
characterised in that
20 a pull-down menu {(24) with functions (25.1, ..,
25.5) can be opened in the first window (20) for
the selected individual structural unit, wherein

the functions (25.1, .., 25.5) presented in the

pull-down menu (24} are dependent upon the selected

25 individual structural unit and/or of the structure

(LG} of the message (7).

13. Method according to any one of claims 1 to 12,
characterised in that
30 the modified, new message 1s issued as a comparison

message for the allocation of real messages to a

message group, wherein comparison criteria are

determined with the comparison message.



16. Method according to claim13 or 14, characterised in that the
presence of a given content of a striyctural wunit is determned as a
conparison criterion. 15 17. Device for nodi fyi ng messages (7) of

nodul ar structure which can be transmitted via an electronic nessage

transnls?%on s g&cggggkéiggttg read-in deV|ce (6) for reading in a

nmessage a structure erm ni ng eV|ce for determning the
structure (10)cbér&bﬁer£add|mnnthaage (7), a selection device for
selecting an individual  structural unit of the nessage

7), a
det erm ni ng de@b%ec?%QaH%F%PnWﬁ?ﬁ@gFeé§|5F8re§51ﬁ0@|ﬁ%ﬂ% %%%-Qﬁlﬁhe

sel ected strucfyural Juni g, mgrgléghggrggghc%rlggrqlsplaylng the feasible
nodi fications and/or functions, a read-in device for reading in a

nodi i cation and/or function to be inplemented, 30 a test device for
testing the validity of th ected,nodification of the individual
structur%?' uﬂﬁ?gﬂfgha?%%ﬁgﬁngo ?hgfngugbuPé £0) of the nessage (7)
and for inpl engniiHstarppdifigathge recognised as valid and 24 an
out put device for the issue of a nodified new nessage. 18. Conputer

program wit h paog@h@@cb@@gﬁeéﬁg Eheorderestt ofi apksmentughll ofitthe stages
according to an clbains_1 to 16.when th ramis run on a

conput er or %g ?%?r%%%%%la%roc%s BaFlig? Eﬁﬁgu eP%progran1mnth
progman}code means in order

16. Method according to claim 13 or 14,
characterised in that
the presence ¢f a given content of a structural
unit is determined as a comparison criterion.

15

17. Device for modifying messages (7) ¢f modular
structure, which can be transmitted wvia an
electronic message transmission system comprising
a read-in device (6) for reading in a message (7),

20 a structure-determining device for determining the
structure (10) of the read-in message {7),

a selection device for selecting an individual
structural unit of the message (7),
a determining device for determining feasible

25 modifications of the selected structural unit,

a display device for displaying the feasible
modifications and/or functions,

a read-in device for reading in a modification
and/or function to be implemented,

30 a test device for testing the validity of the
selected modification of the individual structural
unit with regard to the structure (10) of the
message (7) and for Implementing a modification

recognised as valid and



10 to inplenent all of the stages according to any one of clains 1 to 16

when the programis stored on a nacgine-readable data nedi um 20.
Conmput er software product with progr h code means 15 stored on a
" machi ne-readabl e data mediumin order to inplenent all of the stages

according to any on f claine 1 ta.16 when the soft e ILs. run on a
conputer or a &%giotuapugﬁi gjirp?éﬁlcﬁr ofcoersgtok}e. oo HE OF &4 Fel®nen
message.
18. Computer program with program-ccde means in order
5 to implement all of the stages according to any one

of claims 1 to 16 when the program 1s run on a

computer or a digital signal processor.

19. Computer program with program-code means in order
10 to implement all of the stages according to any cne
of claims 1 to 16 when the program is stored on a

machine-readable data mediumnm.

20. Computer software product with program-code means
15 stored on a machine-readable data medium in order
to implement all of the stages according to any one
of claims 1 to 16 when the software is run on a

computer or a digital signal processor.

20



